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COMMENTARY
should one not fear “Frankenstein” drugs produced by 
genetically modified microorganisms? Modern genetic 
engineering has simply widened the field of recombi-
nant production from substances to creatures.
Despite the positive view of genetically engineered 
microorganisms, plants modified in the same way are 
still considered to be pure evil by many. But even pro-
duce that has never been touched by a scientist may 
contain genes encoding poisons. My favorite example 
of an organism that is considered perfectly safe is a 
potato. Yes, a simple potato before any modifications. 
We eat tubers, which are usually referred to as pota-
toes, even though the potato “fruits”—little green 
berries—are not edible and are actually poisonous, as 
they contain glycoalkaloid solanine. The genes respon-
sible for solanine biosynthesis are present in the whole 
plant, including tubers. Does this prevent us from eat-
ing potatoes? Not at all. The concentration of solanine 
in tubers is very low and does not pose a health risk. 
The other point I would like to make is that people have 
consumed fish, meat, and edible plants for thousands 
of years. Still, there have been no documented cases of 
people developing fins, horns, or chlorophyll solely due 
to their dietary preferences. While we may argue that 
certain individuals have developed some nasty animal-
like behavior, this is beyond the scope of our topic. 
Homo sapiens were sapient enough to invent the 
wheel. Then, cars appeared on the scene. Now, let’s 
follow the logic of the anti-GMOs group. In the United 
States, car accidents kill more than 40,000 people and 
injure approximately three million annually (www.
car-accidents.com). Therefore, one may argue, cars are 
dangerous. Therefore, let’s declare war against four-
wheeled killers! Of course, that’s not meant to be taken 
seriously. Not surprisingly, we don’t see any campaigns 
for banning cars, as cars are framed as beneficial and 
positive. We can only hope that Homo sapiens will con-
tinue to be wise enough to accept scientific progress 
without a medieval attitude. 
A precautionary approach is the most reasonable atti-
tude towards genetically modified organisms. The 
Cartagena Protocol is an international agreement on 
biosafety and the use of living genetically modified 
organisms in the natural environment. Its “objective is 
to ensure an adequate level of protection in the safe 
transfer, handling, and use of ‘living modified organ-
isms resulting from modern biotechnology’ that may 
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My acquaintance (let’s call her Mrs. Ann) looked terrified. She held the newspaper in front of my eyes, pointed to the article she was read-
ing, and spoke with discernible anger. “See, they use 
genetically modified organisms (GMOs) in food! Those 
genes are poisonous! Eating transgenic food will kill 
you! Your children will be mutants!” I attempted to 
calm her to find out which would happen first—my 
death or me having mutants—but Mrs. Ann was unre-
sponsive to external cues. She was afflicted with a com-
mon syndrome—GMO-induced panic attack.
Was she correct? Should we fear the Bt Cry1Ab gene 
conferring resistance to the corn borer or the rolD gene 
conferring increased yield and pathogen resistance to 
the tomato? Or is Mrs. Ann the victim of a collective 
action frame (i.e., stereotypes) against GMOs? The posi-
tioning of GMOs as an ultimate and obligatory harm 
is an interesting sociological phenomenon. Ronald 
Herring (2008) explains, “Genetic engineering has led 
to significant, well accepted innovations in medicine 
and other fields. In agriculture, however, a global cog-
nitive divide around ‘genetically modified organisms’ 
has limited the diffusion and scope of this technology.” 
According to Herring (2008), “The framing of agri-
cultural products of recombinant DNA technology as 
GMOs lacks biological coherence, but has proven to be 
a powerful frame for opposition.” Herring (2008) also 
states that, despite positive outcomes such as sustain-
ability, insect resistance, and development, all geneti-
cally altered plants are framed as GMOs, thus masking 
all positive and beneficial traits of these plants. 
Mrs. Ann was repeating the most widespread non-
sense about “scary Frankenstein’s produce.” “GMO-
containing food can change your genetic code! GMOs 
cause cancer! GMOs are terrible allergens! GMOs cause 
food poisoning! Transgenes can make us antibiotic 
resistant! Genetically modified produce does not taste 
good.” These were the same slogans I had heard and 
read so many times before. I tried to explain to Mrs. 
Ann that the danger of GMOs is greatly overestimated 
and that they do not result in death or mutant progeny. 
All attempts to convince her were in vain. 
Genetic engineering has been utilized for a long time—
since recombinant DNA technology became available. 
Insulin is produced by bacteria, which does not seem to 
bother the diabetic patient. New antibiotics and hor-
mones, among other drugs, are made by recombinant 
organisms—and they are saving lives. Why, though, 
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There is pressure from companies producing herbicides 
and pesticides to ban the use of GMOs. It was reported 
by www.mindbranch.com that, in 2007, “the pesticide 
manufacturing industry revenue was 16.3 billion.” This 
sounds like a lot of money and pesticide manufactur-
ers definitely do not want to lose their profit due to 
increased planting of chemical-independent crops.
Research has provided insight into the issue of the 
nutritional value of genetically modified crops. For 
example, the Venneria group (Venneria et al., 2008) 
tested genetically modified wheat, corn, and toma-
toes. They found that wheat and corn are nutritionally 
similar to their non–genetically modified counterparts 
and tomatoes differ only in their antioxidant content, 
having a lower amount than their unmodified relatives. 
And we still have berries to fulfill the daily antioxidant 
requirement. 
The question of which is more dangerous, GMOs or 
poisons used in agriculture to control pests and weeds, 
still remains open. 
By the way, my acquaintance did not want to listen to 
me—she just rushed away, with the speed any cheetah 
would envy. With a cheetah’s speed…how on earth did 
she acquire that trait? Hmm…
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have adverse effects on the conservation and sustain-
able use of biological diversity, taking also into account 
risks to human health, and specifically focusing on 
transboundary movements” (Article 1 of the Protocol, 
SCBD 2000, from Wikipedia).
There are a few things that it seems reasonable to 
be worried about: possible introgression of the trans-
gene into the environment and potential allergenicity. 
Stewart et al. (2003) provided a thorough review of 
the first issue. Genetic introgression is the permanent 
incorporation of genes from one differentiated popula-
tion into another. A paper published in Nature in 2001 
stating that introgression between genetically modified 
corn and wild-type corn had occurred was retracted 
because the authors observed hybridization of only a 
few kernels on an ear of corn. True introgression would 
require extensive backcrossing and stable incorporation 
of the gene into a new host genome. Cultured plants 
are divided into groups, including very low introgres-
sion risk crops (soybean, potato), low-risk crops (corn, 
rice, cotton), moderate-risk crops (wheat, sugar beet, 
sunflower), and high-risk crops (sorghum). The plants 
that are more susceptible are not of interest to genetic 
engineers. In addition, the influence of introgression on 
the wild-type population depends on the weed system, 
the transgene, and the crop. Only if a transgene can 
increase the fitness of its recipient plant in its natural 
environment can it pose a risk to the ecological system. 
In agriculture, farmers cultivating GMOs put non-GMO 
plants at the perimeter of their fields to allow pests to 
live in a natural environment in order to prevent selec-
tive pressure for the development of transgene resis-
tance. There is also a “terminator” technology, or gene 
use restriction technology, which theoretically makes 
transgenic plants sterile, thus increasing their safety in 
the wild. 
Probably the only scientific proof of the adverse effects 
of GMOs comes from the group of Elena Menhgheri 
(Finamore et al., 2008). They tested MON810 maize, 
which expresses a borer resistance gene, on both wean-
ing and adult mice. They observed some changes in the 
lymphocyte populations of the gut, spleen, and blood, 
as well as an increase in the level of certain serum cytok-
ines, including IL-6, IL-13, IL-12p70, and MIP-1β. These 
changes were more profound in newly weaned mice 
since weaning is a critical point in immune-response 
development. This is the time of maximum exposure 
to new food-related antigens, while protective factors 
from maternal milk are removed. In addition, nutrition 
at weaning may influence the development of intesti-
nal flora, thus affecting immune maturation of the gut 
and antigen exposure. Naturally, even organically pro-
duced milk, eggs, nuts, and shellfish are famous aller-
gens. Some individuals are sensitive to them and others 
are not. Should we prohibit these allergenic foods as a 
precautionary measure? 
